
62/$5�75(6�352-(&7�	�&20321(17�5	'
:LOOLDP�5��*RXOG



32:(5�72:(5�(92/87,21

� Solar One (SI) - Demonstrated Central
Receiver technical feasibility

� Solar Two (SII) - Demonstrated Molten Salt
Receiver Technology and Dispatchability with 3
hours of Thermal Storage

� Solar Tres (SIII) - First COMMERCIAL project
� Solar MWe 50 & 100 - Commercially
competitive projects in economies of scale
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6RODU�7ZR�
� 6XFFHVVIXOO\�'HPRQVWUDWHG�1HZ�7HFKQRORJ\�

± 0ROWHQ�6DOW�5HFHLYHU�7HFKQRORJ\
± 'LVSDWFKDEOH�7KHUPDO�6WRUDJH

� 5HYHDOHG�PDQ\�7HFKQRORJ\�,PSOHPHQWDWLRQ�,VVXHV
� 9DOLGDWHG�6ROXWLRQV�IRU�WKHVH�,VVXHV
� /HG�WR�&RVW�5HGXFWLRQV�DQG�%HWWHU�6ROXWLRQV
� *DYH�3ULYDWH�,QGXVWU\�WKH�&RQILGHQFH�WR�%XLOG�D
&RPPHUFLDO�3ODQW

“Principle goal of Solar Two is to significantly reduce the
 perceived technical and economic risk associated with
 building the first commercial central receiver power plants”
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� Private Industry is taking risk in a
public/private partnership (SIII)

� There is a market in several countries
� The technology is sufficiently mature to export

� Solar Tres incorporates many significant
innovations

Without Collaboration from DOE, SANDIA and NREL,
We would not have a commercial project today
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� 6,,,�-RLQWO\�2ZQHG�E\�1H[DQW�,QF��DQG�*KHUVD�DQG�ZLOO
2SHUDWH�DV�DQ�,33

� 6,,,�LV�EHLQJ�)LQDQFHG�E\�
± (8�DQG�6SDQLVK�*RYHUQPHQW��*UDQWV

± 3ULYDWH�,QGXVWU\�,QYHVWRUV
� 1HJRWLDWLRQV�XQGHUZD\�ZLWK�6HQHU��%RHLQJ�	�1DJOH�3XPSV

± %DQN�)LQDQFLQJ

� ),1$1&,$/�&/2685(�)RUHFDVW�/DWH��QG�4WU�����
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± %5866(/6�������0�7(&+12/2*<�*5$17�$:$5'('
± %5866(/6�$'',7,21$/������0�*5$17�3(1',1*
± 63$1,6+�72�'(6,*1$7(�6,,,�$6�675$7(*,&�352-(&7

� ,QWHUHVW�)UHH�/RDQV������0
� 7HFKQRORJ\�*UDQW���5HFHLYHU�0DQXIDFWXULQJ�����0

± 32:(5�385&+$6(�35(0,80�3HQGLQJ
� �����������������N:K����������3VW�N:K��SOXV�0DUNHW���������N:K����3VW��
N:K�

� $�����������N:K�3UHPLXP�LV�(TXLYDOHQW�WR�������0�'LVFRXQWHG�RYHU���
\UV

± )5((�3529,1&,$/�/$1'�IRU�0DQXIDFWXULQJ�)DFLOLWLHV
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� 6LPSOLILFDWLRQ�RI�3ODQW
0ROWHQ�6DOW�6\VWHPV
± 2SWLPL]HG�3ODQW�3K\VLFDO

$UUDQJHPHQW
± ����UHGXFWLRQ�LQ�WKH�QXPEHU

RI�YDOYHV�FRQWURO�YDOYHV
± /RQJ�VKDIWHG�YHUWLFDO�WXUELQH

SXPS�TXDOLILHG�E\�6DQGLD
± (OLPLQDWLRQ�RI�VXPS�YHVVHOV
± 0DJQHWLF�YDOYHV�HOLPLQDWLQJ

VHDOV�EHLQJ�TXDOLILHG�E\
6DQGLD

± (QHUJ\�DEVRUELQJ�GRZQFRPHU
HOLPLQDWLQJ�5HFHLYHU�2XWOHW
9HVVHO�DQG�PDMRU�GUDJ�YDOYH
XQGHU�WHVW�E\�6DQGLD
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� 5HFHLYHU�7XEH�0HWDOOXUJ\
± 1LFNHO�$OOR\���5HFHLYHU�3DQHO

TXDOLILHG��E\�6DQGLD
± ���,PSURYHPHQW�WKHUPDO

HIILFLHQF\�ZLWK
� LQWHUQDO�KHDGHUV
� LPSURYHG�RYHQ�ER[�GHVLJQ

± *UHDWHU�$OORZDEOH�0D[��,QFLGHQW
6RODU�)OX[�RQ�5HFHLYHU
� 6�,, ����N:�P�

� 6�,,, ����0:�P�

� +HOLRVWDW�'HVLJQ
± 6LPSOLILHG�GHVLJQ�DSSO\LQJ

FRPPHUFLDO�FRPSRQHQWV�H�J��
ORZ�FRVW�GULYHV

± 1RQ�YRODWLOH�KHOLRVWDW
PHPRULHV

± ����UHGXFWLRQ�LQ�FRVW
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n 6WDFNHG�6WHDP�*HQHUDWRU
DOORZLQJ�SDVVLYH�GUDLQLQJ
RI�0ROWHQ�6DOW

n 5HKHDW�VWHDP�WXUELQH
LPSURYHV�HIILFLHQF\�E\���

n 0ROWHQ�6DOW�,QVWUXPHQWDWLRQ
- 1HZ�6WDWH�RI�WKH�$UW

&RPPHUFLDO�3UHVVXUH�
/HYHO�	�)ORZ�VHQVRUV
EHLQJ�TXDOLILHG�E\�6DQGLD
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� 3RZHU�JHQHUDWLRQ�GHFRXSOHG�IURP�HQHUJ\�FROOHFWLRQ�ZLWK�7KHUPDO

6WRUDJH
� )LJXUH�LOOXVWUDWHV�FHQWUDO�UHFHLYHU�Z�����KRXUV�RI�VWRUDJH�RSHUDWHV

DURXQG�WKH�FORFN
� 3ODQW�KDV���������SHUFHQW�DQQXDO�FDSDFLW\�IDFWRU�
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� 'HVLJQ�&ULWHULD�(VWDEOLVKHG
± ,QFRUSRUDWHG�6,,�³/(66216�/($51('´�DQG�6DQGLD
7HFKQRORJ\�'HYHORSPHQW

� &RQFHSWXDO�'HVLJQ�&RPSOHWHG

� 6LWH�6HOHFWLRQ�8QGHUZD\

� 6XSSOLHUV�IRU�$OO�&ULWLFDO�(TXLSPHQW�,GHQWLILHG�VXSSRUWHG
E\�3UHOLPLQDU\�7HFKQLFDO�'DWD�	�'UDZLQJV

� &DSLWDO�	�2	0�&RVW�(VWLPDWHV�'HYHORSHG
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� 2YHU�WKH�ODVW���\HDUV�6DQGLD�KDV�SURYLGHG�a��0�RI
VXSSRUW�WR�WKH�SURJUDP

� $FWLYH�6DQGLD�6XSSRUW�WR�WKH�6,,,�3URMHFW�5HTXHVWHG
� &RQWLQXHG�6,,,�)<����7HFKQLFDO�6XSSRUW�WR�,QGXVWU\

± &ORVH�&RQVXOWDWLRQ�ZLWK�,QGXVWU\
± 5HVHDUFK�	�7HFKQLFDO�'HYHORSPHQW�7DVNV�3ULRULWL]HG

� 6,,,�7(67�	�(9$/8$7,21�29(56,*+7
� 5	'�)25����0:�	�����0:�6&$/(�83
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� 0XVW�NHHS�'2(�DQG�WKH�/DEV�DV�$FWLYH�3DUWLFLSDQWV�WR�

± )DFLOLWDWH�	�6XSSRUW�([SRUW�3RWHQWLDO�IRU�$PHULFDQ�+DUGZDUH
	�&UHDWH�86�-REV

± 6WD\�,QYROYHG�DQG�/HDGLQJ�WKH�7HFKQRORJ\
± 3UHYHQW�7(&+12/2*<�)/,*+7

� &,(0$7��(XURSHDQ�6DQGLD�(TXLYDOHQW��LV�D�3DUWLFLSDQW
DQG�PRUH�WKDQ�ZLOOLQJ�WR�ILOO�WKH�YRLG�LI�'2(�UHGXFHV
VXSSRUW

� (�J���/RVV��RI��:,1'�785%,1(�7HFKQRORJ\�WR�(XURSH
� 3UHYHQWV�WKH�ORVV�RI�WKH������0�6XQN�&RVW�WR�GDWH

� /RZ�&RVW�/HYHUDJHG�'2(�,QYHVWPHQW�ZLWK�6XEVWDQWLDO
3D\EDFN
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� ,1'8675<�6833257('�5	'��1(;$17��1$*/(�	
%2(,1*�
± ���0:H�DQG�����0:H�6\VWHP�6FDOH�XS

± /RQJ�6KDIWHG�3XPS�4XDOLILFDWLRQ�IRU����0:H�DQG�����0:H

± $GYDQFHG�5HFHLYHU�&RPSRQHQW�	�0DWHULDOV�4XDOLILFDWLRQ

± /HVVRQV�/HDUQHG�IURP�6RODU�7UHV�2SHUDWLRQV�DQG�VFDOH�XS
LVVXHV

± &RQWLQXHG�+HOLRVWDW�&RPSRQHQW�DQG�+DUGZDUH�'HYHORSPHQW
	�4XDOLILFDWLRQ
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� 0DMRU�+DUGZDUH
6\VWHP�(OHPHQWV
± 5(&(,9(5��56�

± 7+(50$/
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Collector Field (CF)- Heliostats
� Surround field
� 240,000m2 of mirrored surface
� 2,493 heliostats (96.3m2) of

silvered low-iron glass
� Individually micro-computer

controlled heliostats, that track
the sun and focus the solar
energy on the receiver

Receiver System (RS)
� Solar Heat Exchanger where

nitrate salt goes from 290oC to
565oC

� 120 MWt receiver (8 m diameter,
10m high, Inconel Alloy tubes)
on top of 100 m high structural
steel tower

� Max. design flux 1 MW/m2

� Receiver efficiency 89%

Thermal Storage System (TSS)
� Two insulated tanks (hot and cold), storing 6,250 MT of molten nitrate

salt, with pumps to circulate the salt to the RS and SGS
� Hot/Cold tanks: 3,150/3,200 m3, 21/21.5 m diameter, 13 m high.
� TSS capacity 16 hours of storage
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2.73
PT w/ Storage

15 MWe
CSP w/o Storage

41 MWe

60% Capacity Factor 22% Capacity Factor

5,256 hours/year 1,927 hours/year

78.84 GWh/yr 78.84 GWh/yr

3ODQW�Z�R�VWRUDJH�LQ�RUGHU�WR�SURGXFH�WKH�VDPH�WRWDO�RXWSXW�ZRXOG�KDYH
WR�EH������WLPHV�ODUJHU�ZKLFK�GULYHV�SODQW�FDSLWDO�FRVW�XS
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Economies of scale

Economies of scale; 
monolithic heliostat 
structures

Economies of scale; 
receiver selective 
surface coatings
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� SPT technology contributes to a reduction in near
term of GHG emissions.

� SIII 78, 000 MWhe annual output compared to
conventional fossil fuel power plants & Trough
Technology of same output:

�������0:H�$QQXDO
2XWSXW

637�62/$5�75(6 &RDO�)LUHG�3ODQW )XHO�2LO�)LUHG�3ODQW 0HWKDQH��1DWXUDO
*DV��)LUHG�3ODQW

7URXJK�3ODQW�Z�
1DWXUDO�*DV

&2��²�0HWULF�7RQV � ������ ������ ������ ������
62[��07 � ����� ��� � �
12[��07 � �� �� �� �
&DSLWDO�&RVW�RI
(QHUJ\�LQ��� �N:K

� ���������N:H

� ��������N:KH

� ���������N:H
� ���������N:KH

� ���������N:H
� ���������N:KH

� ���������N:H
� ���������N:KH

� ���������N:H
� ��������N:KH


�&RPSDULQJ�WKH�62/$5�75(6�&DSDFLW\�)DFWRU��&)�������GXH�WR�HQHUJ\�VWRUDJH��ZLWK�7URXJK�7HFKQRORJ\�ZLWK�D�&)�a�����WKH
UDWLR�UHVXOWDQW�LV�������:KHQ�XSGDWLQJ�WKH�FDSLWDO�FRVW�ZLWK�WKLV�UDWLR���������WKH�LQYHVWPHQW�IRU�HDFK�62/$5�75(6�N:H�LQVWDOOHG
UHVXOWV�������� �
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� 9DOYH�	�9DOYH�3DFNLQJ�&RPSRQHQW�4XDOLILFDWLRQ

� 6DOW�6\VWHP�0HWDOOXUJ\�	�0DWHULDOV�4XDOLILFDWLRQ

� +HOLRVWDW�&RPSRQHQW�	�0DWHULDOV�7HVWLQJ

� +HOLRVWDW�'HVLJQ�5HYLHZ�DQG�2YHUVLJKW

� 6WDWH�RI�WKH�$UW�0ROWHQ�1LWUDWH�6DOW�,QVWUXPHQWDWLRQ

� (QHUJ\�$EVRUELQJ�'RZQFRPHU�)LQDO�4XDOLILFDWLRQ

� 7(67�	�(9$/8$7,21��7	(���3ODQQLQJ�ZLWK�'LUHFW
3DUWLFLSDWLRQ�LQ�6,,,
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